The lesions which may be present in diabetic retinopathy are diverse, and the research, both clinical and histopathological, which has been necessary to elucidate their formation and evolution, has had to be laborious and prolonged. These studies have, however, led to the use of some well-defined therapeutic measures which are undoubtedly of value in this condition which is now the leading cause of blindness in patients under 65 years of age in Great Britain (Sorsby, I973).
A patient with diabetic retinopathy may lose vision in one of two conditions which often co-exist: (i) Because of bleeding from new vessel formations or later from vitreous opacities and secondary traction effects on the retina (Proliferative diabetic retinopathy). or (2) Retinal oedema, deposition of lipoid, pre-retinal fibrosis, or capillary closure in the macular area (Simple or exudative diabetic retinopathy or, better, diabetic maculopathy).
As in most medical conditions, treatment is most effective in the early stages; that is to the new vessel formations in proliferative retinopathy and to oedema due to foci of capillary damage in diabetic maculopathy. At the present time many patients are referred when secondary changes, such as connective tissue bands, large lipoid deposits, and pre-retinal fibrosis are well established; in these later stages attempts at treatment are largely unrewarding.
Treatment of proliferative diabetic retinopathy Repeated vitreous haemorrhages occur mostly in cases of diabetes of juvenile onset or in diabetic patients under 50 years of age, but they are even more serious when occurring in older patients (Patz and Berkow, I968). There is danger of rapid and permanent loss of sight due to bleeding from the new vessels characteristic of the condition. The new vessels occur on the disc in some 73 per cent. of cases and frequently at the site of the arteriovenous crossings of the main retinal vessels (Taylor and Dobree, 1970 ). There are four major avenues of approach in therapy; photocoagulation, pituitary ablation, general measures, and surgery. j. H. Dobree early a stage as possible and thus to prevent bleeding and the later cicatricial effects. New vessels lying flat on the plane of the retina are the most obvious target of attack but even "forward" vessels attached to the retracted vitreous face (Davis, I965) can be coagulated (Okun and Cibis, I966) . The site of bleeding which has caused a pre-retinal haemorrhage can often be identified from small residual haemorrhages lying adjacent to the bleeding new vessels or to a trail of small clots leading from them to the pooled blood. A small bleeding episode, often unnoticed by the patient, may herald a large one and a most insignificant group of new vessels may be responsible for a disastrous haemorrhage.
Disc vessels are a formidable problem to local photocoagulation although several workers have advocated treatment to vessels lying at the nasal edge of the disc or with caution actually on the disc itself (Wetzig and Jepson I969) . The argon laser developed by L'Esperance (I969) has been used in this situation to obliterate feeder arterioles in new vessel formations on the disc (Patz, 1972; Zweng, Little, and Peabody, I969, 1971a,b; Behrendt, I972) , but the method is often complicated by haemorrhage (Goldberg and Herbst, I973).
Another method is to "reduce the vascular activity" of the whole retina by partial ablation by multiple retinal coagulations. This was first advocated by Aiello, Beetham, Balodimos, Chazan, and Bradley (I969) using multiple widely scattered laser burns, but more recent trends have been towards ablating the periphery of the retina; Taylor (I 970) has calculated that it is necessary to ablate an area of retina of at least one seventh of the total area to obtain a regression of disc vessels. Unfortunately regression takes place in only a limited number of cases but the tendency to bleed may be reduced in others.
To be effective, photocoagulation must be done in the earlier stages of the condition, for it is then that bleeding is more liable to occur. The natural course of proliferative retinopathy is towards cicatrization and light coagulation is unlikely to help cases in which there is dense connective tissue formation around new vessels, and may cause retinal detachment if used on vascularized bands on the surface of the retina. Furthermore, the presence offibrosed arterioles (white line appearance) indicates retinal ischaemia in the area supplied by the arteriole, and "new vessels" in these areas are often dilatations of pre-existing capillary channels and appear to be compensatory in nature.
Because of the wide variations in the severity of proliferative retinopathy in the two eyes and the fluctuations in the visual acuity during the bleeding episodes, there are still no figures by which the results in treated and untreated eyes from the same individual can be compared. It must be stated, however, that, where actual and potential bleeding sites can be identified and effectively coagulated, the prognosis is considerably improved in any individual eye. Furthermore, photocoagulation has an established value in other conditions in which sub-hyaloid and vitreous bleeding occurs from new vessel formations such as in Eales's disease, sickle cell disease (Goldberg, I97 i) , and new vessels following arteriosclerotic branch vein thrombosis (Krill, Archer, and Newell, 197 I). (ii) Pituitary ablation Even in the most experienced hands there is a disturbing morbidity and mortality accompanying this procedure which undoubtedly causes an improvement in the vascular new formations of proliferative retinopathy, and this is particularly marked in the cases of florid retinopathy, sometimes called rubeosis of the retina, a fortunately rare condition found in juvenile diabetics in which almost the whole retina is covered by rapidly extending new vessel formations. An ablation combined with light coagulation to particularly active areas seems to afford the best prognosis in these otherwise hopeless cases (Beaumont and Hollows, 1972; Kohner, Joplin, Blach, Cheng, and Fraser, 1972 (Dobree and Taylor, 1973 Vitrectomy is still in its infancy and has been used with success in cases of dense vitreous haemorrhages which have failed to absorb and for the removal of opaque vitreous membranes (Machemer and Norton, 1972) .
Treatment of diabetic maculopathy
Focal areas of capillary closure in the posterior pole are associated with pathological capillaries (Levene, Horton, and Gorn I966; Kohner and Dollery, I970) , which are revealed ophthalmoscopically as collections of small red dots which Ashton (I949) has shown to consist of microaneurysms, varicosed capillaries, and small round haemorrhages. These presumably hypoxic areas are particularly numerous immediately lateral to the macula and above and below it, and may leak profusely as shown by fluorescein angiograms. Later lipoid deposits are formed as rings either around the leaking oedematous areas or as larger plaques deposited particularly in the macular region where their presence may lead to visual loss (Dobree, I970) . It is not surprising that early attempts to restore vision by altering the blood biochemistry by a low fat intake and replacement of animal fats bv unsaturated fats (King, Dobree, Kok, Foulds, and Dangerfield, I 963) or by clofibrate (Cullen, Ireland, and Oliver, I964) failed to achieve this object, although a marked absorption of the lipoid deposits in the retina was produced by both methods.
More recently direct photocoagulation has been applied to the areas of leaking capillaries and a statistically significant visual improvement has been shown (Hill, I972) as the pathological areas have been converted to fibrotic scars. This technique was first used by MeyerSchwickerath (I959) who reported five cases. reported further results at the Airlie House Symposium, and at the same Symposium Welch (I969) reported dramatic improvement in vision after treatment in cases in which the macula was involved in a circinate lipoid deposit. Photocoagulation of the capillary lesions at the centre of these rings caused rapid clearing of the retinal oedema and surrounding lipoid. Spalter (ig7Ia, b) reported the favourable effects of photocoagulation in cases of simple diabetic retinopathy using a Xenon arc photocoagulator, and this was confirmed by Rubinstein and Myska (I97I, I972) . Patz, Maumenee, and Ryan (1971) obtained similar results using the argon laser. The selection of patients who are likely to benefit from either type of photocoagulation requires both clinical judgement and the help of fluorescein angiography. It is of great significance when there is a recent drop of one or two lines in the visual acuity of an eye with macular changes, particularly if there is photographic evidence that lipoid is being pooled in the macular area. If macular deposits form part of a ring of exudate, it is sometimes possible to photocoagulate the central lesion on the evidence of serial fundus photographs alone. Fluorescein studies provide much additional information. Paramacular leaking areas which may be localized or diffuse appear from the time of the early venous phase of the transit, and it must be remembered that leakage from a site of up to iI disc diameters from the macula may cause oedema and deposition of lipoid there. Angiograms also show the presence of islets of capillary closure ("non-perfusing capillaries") in the para-macular area or macular cystoid changes, the presence of either condition adversely affecting the prognosis of treatment (Ticho and Patz, I973). Good results can be expected if the burns are small and multiple, and the macroscopic macular vessels can be avoided. It often takes 3 to 6 months before visual improvement occurs.
The outlook in a case of diabetic retinopathy is considerably better than it was a decade ago; this is not so much because of an increased efficiency of the therapeutic weapons, but because of a better knowledge of the natural evolution of the condition and an awareness of the need to treat diabetic lesions in the early, rather than the late, stages. Regular surveillance of all diabetics and in particular those with established retinopathy is therefore of paramount importance. 
